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I	 Introduction
The primary objectives of this final
report under JPL Contract No. 956778, Modifica-
tion one are as follows:
1.) To develop a cost prediction model for various
payload classes of instruments and experiments
for the Space Shuttle Orbiter.
2.) To show the implications of various payload
f
classes on the cost of: 	 (i
Reliability Analysis	
,fff
iQuality Assurance	 {
1
Environmental Design Requirements
Documentation	 I
Parts Selection (
Other Reliability Enhancing Activities
The model will have the following characterics:
* Predict Design / Development Costs
	
(DDC)
* Predict Hardware Costs	 (HUC1)
* Show Results in FY 1984, 	 $,	 106
* Allow Manpower Level/Organizational Implications
to be quantified	 I
* Utilize a Technology/Cost Class and Reliability
Requirements Approach.
* Use Standard cost modifiers such as:
2FEHA 8/7/84
I	 Introduction (cntd )
Technical risk factor
Development schedule factor
Inflatic.a factor
* Introduce three new cost modifiers:
Yield in manufacturing
Yield in radiation hardness testing
Failure rate category number for parts
and assemblies
f
I
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II DescriEtion-of-the.Model
The payload classes are A, B , C, and D as de-
fined in NMI 8010.1 and redefined in a form useful
for this study in Reference 2.
The cost Model is based on two basic premises:
(1) a building block approach is used ; and (2) a
technology / cast class approach is used. In this
way many combinations of technologies and cost
classes can be utilized in costing new instrument
systems using a building block data base rather
than a sub-system data -base history which is
usually unavailable. The technologies and cost
classes are described in Tables 1 & 2.
The quantification of a cost amplifier, based
on reliability requirements, is shown in Table 3
	
j
and is taken from Reference 1. 	 ti
Since the central purpose of this new cost
I
model is to show how the costs may vary with 	
I
traditional reliability theory and activities,
several new parameters have been introduced. These
	
R
are : Reliability Enhancing Activities Factor,
(REAF) and Allowable Failure Rate Factor (AFRF). 	 a
The development of REAF is shown in Tables 4
and 5 ; and the results , shown in Table 6, are
shown to be a function of payload class only (ICN).
Thus the manpower levels shown with each payload
class lead to a very important cost driver; namely
REAF .
The development of AFRF is shown in Tables 7
and 8 , and the results , shown in Table 9 , are
shown to be a function of Failure Rate Category
Number (FRCN) only. Table 8 is presented primarily
to assist in the selection of FRCN as required to
V'
1
i
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II	 (contd)
select AFR.T^ .' from Table 9.
The cost estimating relationships ( CERS) for
DDC and HUM represent the data base for this model
as taken from Reference 1 and updated in 1983. These
CERS are shown in Tables 10 & 11.
The Hardware Cost Formula and the Design Devel-
opment Cost Formula are shown in Tables 12& 13. These
tables along with the data base CERS represent the
backbone of this cost prediction model.
The standard cost modifiers are :
IHDF or TERF
INFN
DESF
SLAT and are presented in Tables 14 through 17.
The new cost modifiers are :
Y1 = YM Yield in manufacturing
Y2 = YRH ' "	 " radiation hardness testing
FRCN	 Failure Rate Category Number
and are presented in Tables 8,9,12,& 13.
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III	 Illustration of the "yodel
The cost model is illustrated by showing
the detailed input calculations and the results
for a previous design ( VOIR III )of a Venus
Mapping Radar in Tables 18 19 4 2S'.
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IV	 Discussion-of-the-Results
----------------------
Cost summary ;results ar q shown in Tables 20
through 24 for the following Shuttle Orbiter pay-
loads
Galileo Imaging S.S.
Atmos
SIR-B
Super Fluid Helium	 I
DDM
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Appendix I Glossary
Hardware First Unit Cost
Design/ Development Cost
Inherited Development Factor
Technical Risk Factor
Inflation Factor
Yield due to manufacturing
11	 11 radiation hardness testing
Cost Amplifier due to technology and
reliability requirements
Development Schedule Factor
Reliability Enhancing Activities Factor
Allowable Failure Rate Factor
Instrument Class Number
Failure Rate Category Number
Cost Class for assemblies or Components
HUC1
ADC
IHDF
TERF
INFN
Y1
Y 
RELF
DESF
REAF
AF RF
ICN
FRCN
cc 
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Component failure rate per million (106)
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